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Neo-Natal Surgery
By MURIEL J. L. FRAZER, B.A., M.D., M.R.C.P.(LOND.), F.R.C.S.I.
Bdsed on d Pdper read pe/ore the Ulster Medical Society
I'HIS paper is based on1 experience-often bitter experience-and makes no pretence
at summarizing the literature, which makes the whole problem sound far too easy.
As we all know, text-book cases occur only in text-books. Nor shall I quote the
incidence of various conditions per one thousand live births. To know that some-
thing happens once in every two thousand babies is no help in deciding whether
any given infant is number 2,000, or number 1,999.
There are various ways of classifying the neo-natal lesions requiring surgery,
which, incidentally, should aim only at being lifesaving, surgery of election being
very limited in amount.
Thus, the scope of neo-natal surgery may be classified
A-According to Cautse
Congenital deformities: poteentially lethal, e.g., exomphalos; distressing,
e.g., hare lip.
Birth hazards: e.g., sub-dural hawrnatoma.
B-According to their degree of urgency:
Infection present or imminent: Imminent, e.g., exomphalos; Present, e.g.,
abscesses, thrush.
Obstruction present or imminent : The common sites being: cesophagus,
duodenum, mid gut, large bowel.
The rest (not of immediate urgency).
C-'lhose in1 which the diagnosis is:
Manifest (imposing no strain on the diagnostician), e.g., exomphalos.
In doubt (extremely worrying, since delay or unnecessary operation are
almost equally hazardous).
I shall deal first with exomphalos and omphalocele, which appear in all these
groups. They differ only in- severity, the first term being applied to cases in which
almost the whole abdominal contents are enclosed only by a thin transparent
membrane, while the second term covers suclh lesser abnormalities as the presence
of a single loop of bowel containied in a small sac intimately connected with the
umbilical cord. The cord theni has the appearance of being unduly vascular, and
may be ligatured with more than usual firmness on that account. Ihese children
need urgent operationi on account of the risk of peritoniitis, which is inevitable if
the sac ruptures, wvhile the minor degrees of omplhalocele carry the additional risk
of strangulation at the neck of the sac if atny more bowel forces its way out as the
child becomes more active. Operation should be undertaken in a matter of minutes
rather than hours and no special pre-operative treatment is required.
84The next most urgent problem is that of obstruction, and the higher, the more
urgent. Thus the first group is cesophageal atresia, with or without a fistula into
trachea. Bitterly as I oppose artificial feeding, there is something to be said for
the first mouthfuls being sterile water. If milk regurgitates from the blind pouch
or leaks through the fistula, a fatal lipoid pneumonia is inevitable. The diagnosis
is suggested by cyanosis and spluttering at the first effort to feed, and by excessive
secretion of mucus between feeds; confirmed by passage (by mouth) of a fine rubber
catheter; demonstrated by X-ray after instillation of lipiodol. My own experience
is only of one of the lucky ones without fistula, and should I encounter another
such, I should demand a gastrostomy and time to think. If a fistula exists, the risk
is so bad that primary repair is worth trying, but I should still insist on a
gastrostomy as well.
The next big group of obstructions are characterized by vomiting and provides
our most worrying diagnostic problems.
Obviously the next probable site of obstruction is at the pylorus, but pyloric
stenosis is not one of the forms of obstruction which presents as an emergency, and
I shall leave it for discussion later.
The other common sites of obstruction are
1. The Duodenum, where the condition may be complete-duodenal atresia;
incomplete-stenosis, compression (by a band or by a malrotation of
mid gut, bringing the root of mesentery in front of duodeno-jejunal
flexure).
2. 7The Mid Gut-(a) Malrotation may be complicated by rotation of the whole
small bowel mesentery through 360°, 7200, or more. This
may cause only -partial obstruction at first, but gradually
interference with blood supply, and strangulation.
(b) Multiple patches of atresia are possible, but I have not
seen them.
(c) Meconium ileus, where the contents, rather than the
bowel, are abnormal.
3. The Large Bowzel, where obstruction may occur at any level and may be of
any degree of severity, from a simple, membranous, imperforate
anus, to cases where the colon ends in a blind pouch above the brim
of the true pelvis.
Except in atresia, the obstruction is not complete and there is therefore time for
reflection. As in cases of obstruction at any age, vomiting, constipation, and
distension are the cardinal signs and vary in degree with the extent and level of
the obstruction, though it is noteworthy, in passing, that the baby's condition
deteriorates much more rapidly than one would expect in obstruction of the large
bowel.
The points which have to be considered in any individual case are
1. Is obstruction-partial or complete-present?
2. Is operation urgent?
3. What is the site and nature of the obstruction? (note the order of these points).
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junction and, of course, failure to pass meconium is the sign of abnormality
below this level (these latter cases are diagnosed early, because every midwife
thinks of imperforate anus and knows no other couse of failure to pass meconium,
while she knows a lot of good-and bad-reasons for vomiting).
The types of vomiting that give me the most worry in this connection are
A. Many babies vomit altered blood, which is often so dark as to be "coffee
ground" and, therefore, as I shall mention later, suggests a volvulus. If it occurs
in the first twenty-fours hours, and especially in the first twelve hours, it is most
likely to have been swallowed, and a stomach washout will ultimately produce clear
fluid and end the vomiting. The abdomen is not distended. Hypoprothrombin;mia
is not seen till forty-eight to seventy-two hours, and by this time meconium, also
containing altered blood, has been passed.
B. Cerebral cedema is a common cause of vomiting, which may be persistent and
projectile and very suggestive of obstruction. This is my most difficult problem.
If seen very early the fulness of the fontanelle, compared with the degree of
dehydration, plus the history of delivery, should help diagnosis. Later, it is most
difficult (and, in fact, I have seen babies become so dehydrated as to require intra-
venous fluids, which seems ridiculous in cerebral cedema). When there is no bile
in the vomit, duodenal atresia is excluded, but one is left wondering whether
(especially in a boy child) one may not be dealing with pyloric stenosis of unusually
early onset.
When bile is present, the search for cornified epithelial cells in a meconium smear
defatted with ether and stained with iodine might help, for these cells are derived
from swallowed liquor and therefore indicate a through passage in the gut ! In
any case suggesting cerebral cedema it is worth trying the effect of chloral by
mouth and magnesium sulphate per rectum.
In broad outline, persistent vomiting which is not relieved by gastric lavage
and is not associated with a fontanelle which is doughy, or even tense, is possibly
obstructive. A clean tongue and greedy appetite, with willingness to attack another
feed immediately the first has been vomited, are suggestive. (The appetite is lost
ultimately, but we have found this to be of fatal prognosis.) Bile is usually present
in some or all of the vomits, but well diluted with milk, is hard to see in artificial
light. Brown vomit not due to swallowed blood or to hypoprothrombinemia means
strangulation, usually of a volvulus. I think myself it is quite possible to
distinguish this obstructive vomit, which is nigger brown, with no tinge of red,
and has a finely particulate appearance, from altered blood, which inclines to be
shreddy, and, indeed, the interior of the shreds is often distinctly red. Meconium
is less in amount than usual and is bottle- rather than olive-green. Abdominal
distension develops, with a large single epigastric bulge where the obstruction is
not below the duodenojejunal flexure, and ladder patterns when the origin is
lower. Rectal examination, of course, is never to be omitted. The little finger
should be used.
Another cause of intestinal obstruction which I have not yet succeeded in diag-
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is due to-or, as some say, only associated with-a fibrocystic condition of the
pancreas, with deficiency of pancreatic secretion. In our two cases the infants have
suffered from persistent vomiting and increasing abdominal distension. Laparotomy
disclosed small bowel filled with abnormal meconium, the removal of which-in
obedience to transatlantic theory-was attempted, but whos-e glutinous tenacious
nature-sticking to gloves and being withdrawn in long, black, sticky strands-
created what I should imagine to be the most perfect conception of a surgeon's
nightmare. Nor was the attempt to digest it by introduction of a pancreatin any
more successful. In view of one's experience with cases of pancreatic fibrosis in
later infancy, the fiasco is not perhaps to be regretted.
So much for getting the diagnosis to what you might call the stage of probability.
Having decided on the probable presence of obstruction, the next decision is as to
the urgency of operation. (Note: I put this before deciding on the site and nature
of the obstruction, because you can sit and think while the theatre is being
prepared.) In general, the working rule should be "look and see" rather than
"wait and see." We find the risk of laparotomy less than the risk of delay, for
there is one sword of Damocles which hangs over every obstructed baby, and that
is aspiration pneumonia. Out of seven cases during 1949, four deaths out of five
were due to pneumonia. Once obstruction has been seriously considered, a fine
catheter should be left in the stomach and aspiration performed every few minutes.
Apart from inhalation of gastric contents, the other factor determining urgency
is strangulation. Brown vomit, toxic appearance, greyish cyanosis, raw, red
tongue, tense and tender abdomen are all signs of strangulation and peritoneal
irritation, but all, except the first, are of such bad prognosis that they entitle the
case to be regarded as inoperable, though the hope of acquiring greater technical
skill may encourage one to delude oneself ! In a Mongol baby, brown vomit always
seems to mean strangulated gut, and, regarded purely as a surgical problem, I
should advise laparotomy on this evidence alone. We have had three of these
cases : one was in a 3 lb. premature infant, where the presence of a suspected
volvulus -was confirmed at autopsy, the general condition Inot having justified
operation; another Mongol was admitted with a small omphalocele, but a history
of brown vomit. As it was a bad Mongol, the omphalocele was repaired with
Nelson's eye on the probable complication, but at autopsy the entire small bowel
was found to have herniated and strangulated through a gap in the mesentery.
In a third case, diagnosed within twenty-four hours and operated on, duodeno-
jejunostomy for duodenal obstruction was performed, but the infant did not survive.
If strangulation can be excluded, operation is not a matter of urgency measured
in minutes, though I should not be disposed to delay more than twelve hours. It
must be admitted that two of our successes were operated on on the seventh and
eleventh days of life respectively (this being the first chance we had !), and one of
these was volvulus, which might well have strangulated before coming to operation.
The waiting period is used in narrowing down the diagnosis, and in pre-operative
treatment(of which I shall speak later). The most useful diagnostic aid is a series of
87radiographs to show the distribution of gas in the bowel, its distribution, and the
degree of dilatation. In duodenal obstruction the stomach is greatly dilated. In late
cases, small bowel can be so unbelievably dilated that it is hard to think one is
not dealing with large bowel, but a picture taken with the infant suspended by the
feet is useful if one suspects an atresia in the rectum. Barium, we feel, is dangerous
in view of the possibility of converting a partial into a complete block. Our lethal
experience, so to speak, is limited to one of the cases of fibrocystic pancreas, in
which at post-mortem we found the barium packed in the sigmoid rather like
cement. In cases where obstruction is probably not present we do allow ourselves
the luxury, often with very salutary effect on the vomiting.
I shall leave the question of pre-operative treatment and post-operative care for
the moment, and continue the discussion of the type of cases in which surgery is
required in the neo-natal period.
Of the causes of obstruction which do not present as emergencies, pyloric stenosis
is not, strictly speaking, always a disease of the neo-natal period (first four weeks
of life), but since the cases which have come our way have all been under ten
pounds weight, we have stretched a point in their admission to the Neo-Natal Sick
Unit. This year's cases (fourteen) have comprised three under fourteen days; two
between fifteen and thirty days; four between thirty to forty; two between forty
to fifty; three between fifty to sixty. At the same time it is only fair to say that
in all cases the history dated back to the first fortnight, so that one suspects that
the diagnosis might profitably have been made earlier. In a baby on any reasonable
feed and a fortiori in a breast-fed baby (a very strong argument, to my way of
thinking, for breast feeding, at least for the first two or three weeks), the only
probable causes of vomiting, after the earliest period, of which I have spoken
already, are air swallowing (due to nasal obstruction, poor technique, or under
feeding) and pyloric stenosis. The first step towards establishing the diagnosis is
to watch a feed when the first two will be apparent, or, if the case be pyloric
stenosis, visible peristalsis will be seen. If it has not been seen after watching for
twenty minutes, arrange for a twenty-four-hour test-weigh. If this excludes under-
feeding, watch another feed until peristalsis is seen. There is nothing which required
greater patience (or which can make one feel more ridiculous) than sitting with
one's eyes glued to a baby's epigastrium. I do not myself insist on feeling a pyloric
tumour, though I am always relieved if it is palpable. Note, too, the lively, sensible
way in which the baby goes about its job, albeit with a worried expression. Even
when starving he is lively, clear-tongued, bright-eyed. Moreover, he is constipated.
Vomiting associated with infection or indigestion is always associated with coated
tongue and usually with diarrhoea.
All except one of our cases have been males. The single female was also singular
in starting her symptoms on the fifth day of life, a singularity which nearly cost
her her life, for, despite the discovery of a hypertrophied pylorus, I would not
be persuaded that there was nothing more, and insisted on an inspection of the
entire small gut. So much manipulation was followed by a venous thrombosis
88(presumably), for she developed edema of legs and ascites, and was extremely
ill until recanalization or a collateral circulation occurred.
So much for the congenital malformations, which by threatening infection or
obstruction, demand relief. rhey form the bulk of neo-natal surgery, but there
are other types of cases which crop up from time to timc and wlhere operation has
seemed, after earnest conisideration, to be the lesser evil. Where a fatal outcome
has seemed certain we have not hesitated to accept a 99.9 per cent. risk. These
cases are rare, so that one does not see series of them, and I can give only isolated
examples. Thus we have, for instance, obstructive jaundice. I am sure that such
cases, if they are not consequent oni survival from erythroblastosis foetalis, are
worth exploring, in the hope of being able to do a cholecystgastrostomy.
Unfortunately, our only case so far had nothing emerging from the portal fissure
except fibrous tissue, in which no lumen of any kind could be found. Again, we
have, fruitlessly, removed a spleen from an eighteen-day-old girl with idiopathic
purpura h~emorrhagica (Hb 30 per cent., R.B.C. 3.2 m., C.I. .7, Bleeding time
thirty-six minutes, Clotting time two minutes, spleen palpable). She was admitted
at age five days, between which and the age of eighteen days she had four blood
transfusions totallinig 1,100 c.c. After her fourth transfusion, while the hamoglobin
w,as eighty per cent., the spleen was removed. She stood the operation perfectly,
but in forty-eight hours developed acute respiratory distress and died. Post-mortem
examination showed fresh haemorrhages throughout the body, including the lungs,
the latter being the immediate cause of death.
Having got rid of the failures, there is a more cheerful side to the picture.
Thus we have the story of the first-bornl son of a lady of 45. He had from birth
a large abdominal tumour, the nature of which was considered to be either
renal (hydronephrosis, polycystic kidney) or mesenteric. Removal, though
tempting, was considered unjustifiable, since the tumour did not seem to incommode
the child at all. However, at three weeks he was brought back hurriedly with
fever, vomiting, constipation, and a tense, tender abdomen. Laparotomy allowed
easy delivery (after aspiration) of a cyst the size of a grapefruit, with a torsion of
its pedicle and hwmorrlhage into its cavity, this accounting, I suppose, for
development of the urgent symptoms.
Again, a boy was born with a hard, somewhat enlarged right testis, which did
not seem to be tender. This was considered to be a teratoma and, for fear of
malignant change, the testis was removed on the sixth day of life, histology
revealing that malignant change was, in fact, already present. Interference at
this early date would therefore seem to have been justified.
Or, consider the localized subdural hoematoma, which has received more attention
in U.S.A. than here. Perhaps it is commoner in transatlantic obstetric practice,
for, although we have suspected it several times, we only have only seen it once-
in a nineteen-day-old infant, admitted apparently moribund, with right-sided
Jacksonian convulsions, bulging fontanelle, and papilloedema. After twelve hours
treatment with sedatives and rectal magnesium sulphate, it was thought that
exploration was practicable. Under local ana-sthesia a burr hole was made on the
89left side and large amounts of clot washed out. Recovery was uneventful and the
child is now three years old and perfectly normal.
There is one type of case which I should like to mention, because their inclusion
in a neo-natal series is, to say the least, controversial, and that is the bad hare-lips.
It is generally held that the mother will be quickly reconciled to the appearance
of the infant, but I find them desperately sensitive and unwilling to have the child
seen by their other children and by the neighbours. They are disheartened, and
the difficulties of feeding are exaggerated, so that the children run the risk of never
getting fit for operation. Since operation is feasible at 10 lb. weight if the baby is
gaining, and since we have been able to feel it safe to retain an infant afmost
indefinitely without risk of hospital infection, we have, as a lifesaving expedient,
kept the really bad hare-lips, which, in any case, cannot suckle, until the defect
has been repaired.
The infections of the neo-natal period, hard though one may strive to avoid
them, do occasionally occur and do (though rarely) call for surgery. One group
of these cases is so unorthodox that no other series has, so far as I know, been
reported. Perhaps other people who have had them have been willing to admit
the presence of thrush in their units ! Three years ago we had a case of thrush (I
am thankful to say that our incidence is less than .5 per cent.), which spread to
the cesophagus and made swallowing impossible. For three days, hydration was
maintained with intravenous drip. However, the mouth lesions showed no improve-
ment and it occured to me that healing was not likely to be hastened by starvation.
With great trepidation I therefore suggested a gastrostomy should be performed.
Full feeds were administered by this route and in ten days healing was comprete
and the gastrostomy was allowed to close spontaneously. Since then we have
admitted two other cases of cesophageal thrush, who have also been treated by
,astrostomy, with equally satisfactory results.
Having surveyed at, I fear, tedious lengths, the conditions in the newborn
requiring surgical intervention, I propose to step still further outside the limits
proper to a physician and state my beliefs on pre- and post-operative treatment
and even on operations themselves. My only excuse is, while the peediatrician may
know very little about surgery, one does get a good deal of experience of the
metabolism of the newborn-those fragile, labile organisms in whom half a pint
of water and half a teaspoonful of salt may make all the difference between death
and survival.
The most important part of pre-operative treatment is early diagnosis, for the
following reasons:
1. Babies stand operation well in the first forty-eight hours of life, and badly
for some time thereafter.
2. In the earliest days the fluid requirements are very small and dehydration
does not have to be controlled. Conversely, if delay occurs, dehydration
develops rapidly and is complicated by starvation, which hinders tissue repair
after operation. Moreover, a dehydrated baby has no resistance to infection
and thrush is especially prone to invade the dry, thirsty, mouth.
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dehydration uncorrected. In almost all instances this can now be done by means
of half-normal saline given by subcutaneous drip after the injection of hyaluronidase.
Up to 250 c.c. can be given in one infusion by this method and the precious veins
spared for the post-operative period which may require blood or plasma, as well
as saline.
In all cases of obstruction a pre-operative injection of vitamin K should be
given, since bacterial action in the bowel is not available for its synthesis.
Finally, the catheter, already passed into the stomach, should remain throughout
(and after) the operation to avoid distension and inhalation of gastric contents.
The actual operative procedure is really not the province of the p:ediatrician,
but I have been borne with very patiently both by anaesthetists and surgeons. As
regards anzesthesia, I believe in pre-medication with atropine and a barbiturate,
followed by local anwsthesia, unless a great deal of manipulation, or an
anastomosis, is likely to be required. Repair of an omphalocele, reduction of a
volvulus, division of a band compressing the duodenum, and the cure of pylo'ric
stenosis can all be carried out, without shock, under local anoesthesia.
A generous incision is always indicated. There is, for example, a great
temptation to try to reduce an omphalocele through the pre-existing hole in the
abdominal wall, but this involves too much handling of the intestines, and young
infants are very prone to acute dilatation of the stomach and to paralytic ileus.
The actual operative procedure should be limited to absolute essentials: a
limited first operation, with the certainty of having to do more later, is better
than a good operation and a dead baby. The same rule applies to wound closure:
a ventral hernia is better than a corpse.
Post-operative treatment naturally varies with the condition treated. Apart from
uncomplicated pyloric stenosis, any operation involving interference with the bowel
is usually safer with indwelling suction and parenteral fluids: saline, plasma, or
blood given intravenously. After a period varying with the severity of the
operation, small amounts of expressed breast milk may be offered and these
quantities very gradually increased, full requirements being given by the third day.
The nursing of these cases requires special skill and patience and each
paediatrician will feel happiest with nurses whose training has been personally
supervised. For my own part, I am convinced that midwives make the best neo-
natal nurses. Their experience of large numbers of healthy infants provides them
with a standard of normality against which the slightest untoward sign stands
out, so that impending trouble is foreseen and forestalled. Moreover, this same
experience of thriving babies inspires a confident optimism which expects (and
often secures) survival, even in desperate cases.
The location of a unit such as that from which the present 'material has been
drawn is a matter of opinion. Again, for my own part, I am certain that it should
be attached to a maternity, rather than to a children's hospital. In a maternity
hospital the standard of asepsis is probably higher than in any other institution,
and the incidence of infection extremely low. Cross-infection should therefore be
91negligible. This makes it certain that an infant will incur no risk other than that
inherent in its own illness: that a pyloric stenosis will not, for example, develop
gastroenteritis, nor a cerebral hamorrhage, thrush.
Finally, I should like to express my gratitude to all those who have made this
paper possible: to Mr. Lavery and the other surgeons of the Belfast City
Hospital, who have borne with me so patiently; to Dr. Field, our pediatric
registrar; to a series of house physicians, who have never known what it is to
have any fixed off duty; and, above all, to a nursing staff whose skill and enthusiasm
have done more to secure the survival of these babies than all the rest of us put
together.
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TUBERCULOSIS: A GLOBAL STUDY IN SOCIAL PATHOLOGY. By John
B. McDougall, C.B.E., M.D., F.R.C.P.(Edin.), F.R.F.P.S.(Glas.), F.R.S.E.
Pp. 445. Edinburgh: E. & S. Livingstone Ltd. 1949. 32s. 6d.
DR. JOHN MCDOUGALL, wvho is now Tuberculosis Advisor to the World Health Organisation, has
had a wide experience of every aspect of tuberculosis in England and tlhroughout Europe. The
objects of this work, first the presentation of information on infection, morbidity, and mortality
from tuberculosis, and second, an analysis of the factors considered to hiave a bearing on the
problem, have been very fully achieved.
The first part consists of a review of the world incidence of tuberculosis, so far as this is
known. The author has unique opportunities for acquiring and weighing the relevant data and
hias been able to present a comprehensive picture of world epidemiology. This part of the work
will be indispensible to the tuberculosis workers for reference.
There follows a critical review of the factors which influence infection, morbidity, and mortality,
including an account of the vulnerable age-groups, of the decline of mortality in Western Europe
and North America, and of the changing picture regarding infection. An interesting section
compares tuberculosis mortality figures in certain countries with mortality rates from all causes
and from other respiratory diseases. The implications of these findings concerning the accuracy
of tuberculosis statistics is discussed. A full section deals with the new statistical method of studying
mortality by the follow-up of the "cohort" of each decade throughout age-periods from infancy
to old age.
New work on variations in virulence of the tubercle bacillus is described, but no evidence is
brought forward that there has been a decline in virulence since the first studies at the beginning
of the century.
The author appears to regard exogenous superinfection as relatively unimportant, regarding
all manifestations of disease as essentially the products of unhealed primary lesions. The conditions
of primary infection and the size of the infecting dose are considered to be of importance: "There
appears to be reasonable grounds for believing that the variations in the number of infecting
bacilli which lie within the range of possibility in natural infection in man are sufficient to exert
an influence upon the progress of infection."
There is a well-documented account of environmental factors, considered critically in relation
to the various countries studied and their economic, social, and cultural position. Climate, popu-
lation density, employment and occupation, housing, nutrition, and social life and habits are
fully dealt with in separate sections.
The last part of the book deals with the measures wlvich are being taken throughout the
world to evaluate the tuberculosis problem and to bring the disease under control. There is a
full account of BCG vaccination and a description of the rapid extension of this method of
prevention in many lands. Throughout the work the vast mass of information has been skilfully
handled and presented attractively.
This admirably produced volume is completed by geographical, subject, and author indices.
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